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/ The technologies of EXPER SIM, 
Syracuse Univei^sitw 



EXPER filM 3S- 3 .peda^o^y has been translated, into two 
basic software swstefDS* Th.e 'larger system coffimonlw called 

MESS for Michigan* Experimental Simulation Supervisor' wa^ 

qri^inallw ^ designed and impleniented at the Universil^w of 
♦.'*'• < 

Michi^en under the guidance of Dana Main* The MESS prosfram^ 
be^an as a series of subroutines that were combine^j to 
^To^t^^ a flexible system* MESS was written in f^ortpBn and 
desi^njad to be an interactive swstemf resPondin^/to student 
input abput the experimental simulation* 



Th^ smaller .system was written at fhe" University of 
Louisville and, has ^ been .dubbpd i3(y 



Thq LESS 



and John Thurmondf LESS <Lou 
Supervisor) • 

lan^ua^ef was designed for a 
it was a later devel^i^^ent 
features such as a s:^ulatio 
new simulations inj a f pact 

Me!^S system** >^me difference 
^^umm^rized yn 'Table 1\* 
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The softwarif from w student's perspective 

^ot^ntial of thm EXPER SIH approach mmn bi? best 
illustrlkted b^ exsminin^ Possible student iatersctions and 
eKFerimental runs • Ttie maJpr software difference between 
'MESS and LESS is the wab« in which the simulated experiffterftal 
-results are calculated* Considerr fdr~'e><air^ljer a single 2 
by ,2 factoriel' design* LESS requires a separate rui^ to 
Onerate the data for each cell in the desi^nr whereas HESS 
can^ generate the . dat^ for all„ cirtls in thp design in e 
, finale run* Usin^ IjESS the student can enter dif^teren^ 
levels of each variable at Jthe one time and all oomBin^tions 
will be calculated and outputted together* 

LESS Simulations* In the^L^SS system the student caw 



easily specify and. run an^ of the available-models* Thb 
interaction may be tM«M?s consis^in^ of four coftPonentsf 

the selection of a simulation modelf the specification of 
each^ariable's value or levelr the data output and summary 
statistics* An enaiiPle of a student interaction usin^ the 
Fear simulation is ^iwen in Figure 1* . . 

Each model is ace'ssed by .resPondifiM to the prompt of 

/- 

the supervisor for exampier Fear is^selfected from .a n^wb^r 
of alternatives in Figure 1* Uith this LESS simulation 
three ^c^t^e^ories . of ^ input variables must be specified in a 
predetermined order* number of subjects r dependent 
•easuresf and independfnt variables* " the program is written 



to provide prompting should a 'Student for^^et the, cornect 
ordert " The nunber of subjects to be rqn* is the firar^ itiput 
varistfle (or General parameter) to be enteredt Then sinc6 



the %im^lmti^^ has 



num 



^per of dependent , medsu res f 3 



variable >which determines uhich^ uill be outpu^ted is entered 
nextt For examplef in Fistu^e If MEASURE is such a va^^iable? 

iX has three valid levels If2*f3 where 1 denera*es ohly the 
EXPLORE i^dlefenident f»easuref, 2 "^ienet^ates only the THRUsf 
dependent theasurer arj'd 3 ^enerati<s both EXPLORE' and THRUST 
measurest | U^^f an input v^riab^e. for feach independent 
variable t ) tie manipulated by .the students must be enteredt 
In the ^FeAk simulation 'there arfe two independent variables* 



PEARts whicl 



is !■ a .discrete "vijl^l.Bble with .5 levels and 
TESTOSTf whicht! is^ cpntinpous variab-le ^with a ran^^e- of,0 to 

lOOt 



FTojr mat 
I • 



^cjonditi6n the values ^of the input variables 



must b;e s^^^cijf ied 

V j 



iedf .In FiMure 1 f 



on^ condition is run -with 



15 subJectSf Ikeasurinjx both dependent variables and usin:^ 
FEAR . ai't , level . 2r with TESTOST at 87t t3nce each inpOt 
variaW^e has taif^ speeified the LESS prodr^m ^ienerates data 
for the recniix^ed number of cases* and <i^' the Model provides 



for 



^duces some summary, statisticst. The student .has 



now neii^l^ rated I data under one set of* input vari^le values or 
one cohdHioAf -the program will then ask for further 



conditions to be ^ specified 



MESS Simul3.tions* The student interacts with MESS by 

usinti a number of commands which form a student-operated 
mana^l^ment system* Whereas LESS rex3*uests the values of the 
variables immediately when the particular model is 
SPecifiedf MESS asks the student to enter , a command ,that 
mi^htf for examplef run an experimentf stop an e^Perimentf 
pr change the amount of output reqfeived at the terminal* 
Thus MESSf unlike LESS does not immediately set up the tirst 
cpriditioh* Yhfe interaction thus begins (once a student has 
signed on) by the student ^ivin^ a command ^»EXPT" f 
whereupon the^ computer reotie'^ts information analogous to the 
input variable values of LESS* An eHsf^^le of a MESS 
interaction is ^iven in Figure 2* 

The supervisor program has .a few additional features Vo 
the L£SS simulations* ^ The f i rst line of information 
requested by the Rro^ram\ is a General identification line 
which , will be printed' as a heading on the output* The 
Second^ request is for the number of conditions that will be 
defined* This is a maJor difference f^rom LESS which dealB 
with only one condition 3t a time* MESS wi-il expect each' of 
the specified number of conditions *to be defined before the 
output is printed or calculated for each condition* The 

third line .'defines the experimental conditions in terms of 

* • ^ . ^ ; 

variable levels and values* 
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^ ^ ^ 

T^f MESS models can be Constructed to allow a rande of' 
alternativ* &p#llins(» or abbreviations for each variable 

name* Rathep than bain«l prompted on each variable or 
apacifwin^ them in a particular sactuencef MESS allows a 
Combination of' variables at multiple levels to be defined in 
the one line* For examplef in Fidure 2f (section three ^ 

variabiles are diven particular values/ MESS's flexibility 
allowB a larde number of conditions to >be defined with 
minimal effort* Furvtherr ' the variables can exist in a 
number of f ormatsf they can be specified by nominal 
catedoriesf by integer values < like LESS) f or by 
combinations pf these twof and by decimal values (for 
Continuous variables ) * Some logical variables are also, 
avai lable to enab le the selection of dependent measures or 
the print ind of randomly f luctuatind variables which are nr^t 

beind controlled* Any variable that not specifically 
mentioned in the definition lineCs) will assume a default 

value if it has been p respeci f ied in the model * 

Once the conditions have been defirred the MESS prosdram 
* print fi the values for each variable unrter each condition* 
Ix is only^ at this point that the number of subjects to be 
run is reQuesied (Fidure 2f section i)* Tu enable dif fererit ' 
numbers of subjects to be speci f ied for each condition ( i * e * 

to allow uDeGuaT cell sizes) MESS allot^s a series of values 
I 

HjO be entered * Since the condi t ions have been defined and 
have uniaue labels associated with them (Af Bf Cf D iri 
Figure 2f section l)f MESS will even" ailow the ^ student at 



this point ta specify a repeated measures design sT^ould that 
be allowed iri the model* In Figure 2 with 'an imprinting 
model thi^ i'^ not avairlable Snd a cell ' Size df 15 is 
entered* Yhe output from the experiment is then ^-typed at 



the.. ■ terminal f with^ ^anw sgmmary statistics t(%at mi-dht be 
produced by the model.. 

The Software f.i ^o m an instructor's perspective 

* Perhaps the maJqr' Questions facing anyone who intends 

to use the UESS an^ MESS systems are threet 

^ . ^ ... ■ ^ ^ 

^ . ' ^ - ' 

!• What ran^e of models ^re currently available? 

2* What can ^e changed _with existing models? 

* - 

3. ^oW easily can new models' be developed/? 

To/ansHer each of these ' aues^^ions in .turnf "it. 
important /to recognise the different structures of the^ two 
systems* . LESS is a smaller and much more closely integrated 
program (Figure 3^* The models that are currently 

programmed for LESS cover ^ wide variety of psychological 
ore^s and r^Quire 3 number' of statistical methods for the 
analysis- of the delta produced. In their instructor's manual 
Thurmond and Cromer <1974) discuss each model in terms of 

its .potential for a certain t^pe of statistical analy«ii^; 

* ■ • ' ' . 

alternatives ihclude correlation* t-testf ANOVAf and' 

Chi"SQMare. ^ 
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In the coOfiLtrU'ctlon of LESSj*^ the import3nnE;,e of ea^il^ * 

♦ " - * 

, Generated models has been redb^nized by the authors and has 

been built Into the LESS system* , In figure two 
, approaches ^ to model development ere illu^atedf In pne the . 
author is required to write 3 program (aythor mod^j) which Is 
then chained to ^ the .jTrain LESS F^ro^ram at the time of 
enecution* In«.' the seconds' a separate pro^raip^ is not 
reauired? rather a series of* Variables are entered into a 
regression model and the weights and effects are manipulated 

.^^to achieve the desired simulation performance* This secopd 

. , ' * 

alternative has been dwbbed the General Model Builder .<GMB*> 
and is a uniaue YeatJjre of LESB* ?l»ere are constraints such 
as the tVpe of model s^^ecff iecf and /the number . bf variables 
' allowed* Usln^ this Mineral model* builder it is possible to 
accommodate a manimum of 20 variables* The GHB' will allow 

. u»* to 10 dependent variables wtth a, total of appronimately. 

' , t 

3S0 terms and effects* The types of variables Available to 
the ttimulatiorv desi^rrer in*LESS are! ^ ' . - 

i* 'Parameter variables which determine thJ num6e^ of 
dependent variables that are fieneratei;! in one run* E^tmplbs. 

ere number of subjects^ casesf time r*eriods etc* 

% 

2* Discrete variables whicj^v can take intealer values 
onlw ^nd generally sitfnifw levels of a variabler Senr 

l"ff(alef 2<«femele* "There maw bo a^ manimum af 25, levels of a 
discrete variable* - ^ 
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3« 1 Continuous variables which \ub^ be' used in an author 
written pro3tram direct^ or maiit be discretized for use with 
the QMB+ ^ ^ ■ • 

4. "X* variables which are unknown 'variables and which 



maw ^ represent one or more sl^ecif ia variables (i.e. 
Secondar^^> to be discovered .by the student* or which the 

author did not ^include in' the orij^inal mpdel. 

5. Secondary variables which are the specific 
variables not revealed to l^he student initially but are 
important td the mod^l. 

* 6t Dependent variables which represent the results of 
measurement or observat^ion in the simulation* 

In LESS the effects 6f the-se .variables art? stored in vectors 
■and mstricies -and thpu become ope.rsble when the student 
calls for a particular model* Th^ LESS(^ prdiJram is , chained 
to the supervisor for 6MB f^roduced simui^a-tions and the 
r'articular program CUEBSlf LESS2f etc.) is chained lin the 
case of author-written pro'^rams* 

/ Model buildini^ in MESS. The MESS system also has a 



series of components which are linked together for the 
execution of model programs. The precise, nature of ' the 
linKa^e depends upon which of three "versions" of MESS is 
employed by the instructor. The versions differ in the type 
of input data 'accessed by the supervisor program. 
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1 ♦ Version 3-P Is the ^ programmers version ^ it can 
check the Input and provide useful 'diagnostics for model 
development* Jhls version may also be used to run** student 



* simulations* 



Uerslon 3-SB Is s student version designed tq^ 



be 



' ipore efficient /with computer time and i5se data which^ has 
' been transposed into binary form* 

r y . 

3* Version 3-80 is a student * version des^^ned for ^ 
cerd^oriented computer* instsl Istions * 

The basic principles of the system can be illustrated with 

reference to one of these versions^ thus for ,the remaining 
^ - * * 

discussion version 3-P will be used* ' \^ , 

TtJB ' basic orr^sni^^atlon of the components is illustrated 

In Fi:3ure 4* * The relationship between comF>onents may vary 

sliJ^htly between installations ^ depending upon ^ thB 

or£Jani2atlon of the computer's operatinf^ *swstem* for 

♦ 

euampler on an IBM * machine the model subroutine ic^ 
link^edlted to the main supervisor and any of the reaulred 
data :3ener3tin^ subroutines to produce^ ono packa^t^* Each 
model is thi^s a complete unitf this can lead to stoirie 
Inefficiency when lar:3e numbers of simulations are stored 
Simula taneouslw as each u^it contains its copy of the ^ 
^ supervisor* Each link-edited model simulation accesses ^ two 

flies of data <i*e* data sets)* The first filer callcjd 

* 

DATAr contains the model control variables^ their ranstes and 
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le^al values f todethet with model identif itation 1 inesf 
parameltersf and valid commands* In ,f3ct with' the exception 

of the alsiorithm -that produced the simulated data the DATA^ 
file cont^diTis all the variable data rdauiNred for a student^s 
intersction with 'MESS* The secdnd filef called MINIT (MoSel 
^nitis'lizatioa^ R contains the seed values of ' efi'ectU-. 3^^^.. 
probsbilitw V3l.ues thafspe used bu t^e~model^. msniPOlstion 
of these valuesf which**' is be done ^outside the Fortran 
prosiramr changes the b©^3vior .of the model* 

^ Bu' chandind.the dstp in the file csll^d DATAf the ■ 

instructor can do such things ss! ** 

1* chansie the .variables manipulated by ,the< student 
2* chdnisie the nam^s and abbreviations of a variable 
3* change the M£^S8 commands available to. the student 

4* charisie .the Hype of ^statistics printed *at the end of* 
.thej Generated data for each^ condition 

5* chansie valici coftbinatiPns of v&riabl^ 

6* ' change the headinsJs output ted for the dependent 
measures , / ' , 

Th esB" chansies retsuire little knowledge of "the System and * nQ 
Knowledge c^^^prosirammind* 

The types of variables available to the prosirammer in 
MESS are not as clearly identified ss in the LE-SS syst^em* 
IJhile the ^ystem is not set up to operate with "Unknown's" 
as LESS it does provide the capacity to have hidden , 
variables which can be revealed to a student after some 
' -preliminary exsmi nation of the original variables ♦ The 
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« * »' * * 

variable twes maid 'be categorized as! 

4 

' 1.' Simulation control variables (i.e. LESS^ 
parameters). These represent the total number of conditions 
•ach subJect'may ijhdera(o (up to 16) f the /number 6f subjects 

ij^ each * ^roupf* the number of subjects in the total 
eKperimentf the default number of subjects per ^roup^ and if 
costs ara to be printed. - * 

4 

2. Independent variables which consist of inte^er^ 
number variables (i.e. *LESS discrete) f floating-point 

t ^ . y ' 

number variables (i.e. LESS continuous) f nominal variables 
(i.e. names Used^ for different categories)* either ngjniinal 

or intesier variables ( interchangeably) f and either^ Nominal 
or f loatin^^-i^oint vari^^^les. 

3. Logical variables which are entered the stucfent 
when definin^^ each condition; L^i^cal variables* ere used to 
signal what dependent measures ape^ to be printjsd. Ir^ 
multiple dependent measures are^ produced by the model then c? 
student mi^ht be rectulred to specif onlid t^oee relevant to 

his/her study^ ' * - . ' 

^ There is no .MESS counterpart of the 6MB available at 
present. ^ Each model that is added to the system must be 
^RO^rammed in Fortran as a subroutine and linkedited to the 
mairy supervisor program. - While this in ^s^ence is not 
difficult it does reauire a knowledge of the lan^ua^e and 
the (jai^ in (iJi^ch the system stores information about th^ 
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simul3tion&* At the present time work is underurWu with 3 
r^^^orked MESS ^ <^ust8m based upon the sasumption that model 

buildinsf shoLTld be available as sn integral r'art of thte 
su&tem* Under this new version of HESS (called SWIP) the 
instruc^tor i% able to interactively, define the algorithm 
which forms the basis for ^he data*^©neratin^ modelf j^id 
then carj specify the variables that forirr- this model* Under 
this version of * MESSf the variables are*defined as either^ 
manipulable ( i * e; independent > f central ( i use in 

calculations to produce dependent measures > r or observable 
( i ♦ e*" cfependent ) variables* 

In summary f MESS and LESS provide a selection of usable 
simulatioh models* Howeverr the addition of n^w .models to 
the systems may ^reauire mone effort on the part of the 
instructor when programming is reauired*""^ In a surveH of 
Some current users of EXPER SIMf 17 of the 20 res^pondin^ 

u^ed MESS* Howeverr only 3 or 4 had developed simulation 
models Specific to their needs* ^ This also mi^ht be expected 

from faculty ^ reaction tp workshops held 'at Syracuse' 
Lfniyersiiy where faculty indicated they would like a'^ mor^ 
easily 3ccess3ble model-builder* ^ 

Pro^ramminU and adaption to an installation 

^^ery few changes have been rectui red in adapting either 
MESS or LESS to different computer systems* In r,esponse to 

B ouestionnal rer 12 of 19 respondents claimed to^ h^ve made 
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tnlnor modifications to the systems to adapt them to their, 
infitallation* With MESS the modifications Involved ohandind 
e sy^em subroutine that^ook the time of dat* snd date from 
the' s^^teih clock* Ul^h LESS no tnaJor problems ^eettt to have 
t^een encountered alihoudh only a small numfcjer of resi^ondents 
(3 out of 19) had implemented the system* ' C 

Only a small numoer of~ugers, have been limited td usia^ 
the MESS system in batch rather than interactive mode* Tor 
these It appears to^ uork satisfactorily* When usind MESfi in 
B batch mode thp'stujient input is read into the computer as 
a'^card deck in an order wh^vch follows the noT^mal interactive 
seGuence* At Syracuse University the batch-inpa^ caf^ds have 
be^n replaced with a pseudo'-interactive systemr written in 
APLf which Generates images of all the cards ne^^d (Nielsen 
and HedberSf 1976) ♦ ^ ' 

t 

Summary ^ 



Both MESS and LESS have been programmed to facilitate 
student interaction* E^ch s^jstem ^ of prodrams involves a 
supervisor that controls the student 's interaction and a 

V 

'series of related data deneratind subroutines which are used 
by ea1:h model in the develijpment of the data deneratin^ 
algorithm* New modeVs can be added to these simulation 
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systemsi more easily at present on LESS ^ with its GMB 
capability than on fljESS* Models currently aValTable .cover a 
wide spectrum of disci^plines* While the > original models 
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developed out pf an undergraduate psychplpiiy ^courser mpdels 
are npw availably in the physical sciences (e*d* Ch^emistry 
and Phwaica) and in tha spcial ficiencaa (e«ri« Education and 
"Spciolpjify) * In fact . the systemji are hidhlb/ flexible and 
ohly limited by 1ihe imadinatipn pf the instructpr* whp seeks 
tp develpR simulatipns in his/her 'discipline; The package 

r 

pf programs in vp Ives* a s^pervispr that cpntrpls the 
student ^s interact ipn and a series pf related data 
iener8tin3 subrputines which are used by each mpdel in the 
develppment pf the data tieneratind dldorithm* 
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Table 1 Some comparisons between MESS and LESS, 



}6r 



Factor 



MESS 



LESS 



Hardware features . 
Core requirements 
Origirval language 
Originally iriiplerftented on 
* 

Access t.o programs 
Pi^ovides card output 



150K 

Fortran IV ' 
IBM 360/67 

Interactive/ 
batch 

Yes^ 

— 



20K , 
Btisic 

Hewlett Packard, 
200QC • ' 

interactive 
No 



Software for students . 
Input variables * , 

Input vanJable order^ 



Unspecified in^epTetylent 
variables • ^ 

Knowledge of coniSifnds ^ 

Allows repeated measures 

Provides summary st^atistlcs 

Provides costs for each' 
experiment * ' ' " 



All conditions 
together 

Any order ^ 

Take default > 
values , ^ 

20 MESS coimiands 

Yes / 

Yes / . ■ . 

Yes / 



One coodition . 
at a time 

^f^ixed-prompted 
order . 

Take default 
values 

None^reqaired 
Mo ' 

Yes . ^ 

Yes ^ 
i 



Software f(tr*^nstructors. 



• 

Manipulation of hidden 


Requires change * 


Use codes with 


variables 


0^ DATA fila . 


X variablTe 


Ease of manipulation 


Slow ■ 


Fast 


Model building 


'By writing 


By writing ^ 


< 


Fortran Sub-' 


Basic program ' 




! routine 


or use 6MB 


Time model building ^ 


Weeks 


Oays with GMB 


Changing model initial-^ 


Easy 


Moipe difficult 


ization 




Change variable names | 


Easy 


More difficult 


Possible dependent variables Up to 6 


Up to 10 * 


Possible Independent 


Up to 12 of «ach 


Up to 10 hf each 


variables 


type 


type > 


Possitile total jiumber 


50 


24 



of variables 



18 



17 



FEAB SIMULATION 

RUH % 
tESS 

WHICH OP rm FOUiOWINCJ MODEM PO YOU WISH TO RUNT 
• FEAR ^ 

OBESE 

IMPRINT 

SCHIZ 

PARTY 

TOP 
, ^JPEAR 



EXPERIMENTAI, PSYCHOWGr 
FEAR AMD SEX SBJUUillON 

DO YOU WART TO BE PRCMFTED ON VARIABLE ORDEHv>(t OK N)7Y . 

PLEASE GIVE VALUE FOR mJMSUBJ TlJ 

MEASURE »?3 j ■ . . 

FEAR »T2 , / - 

TESTCST =?87 



DO YOU WANT DETAILED OUTPUT?Y 



MOUSE 


. EXPLORE 


THRUST 


1 


82 


12 




10 


0 


3 


10k 


3k 


1* 


60 


8 


5 


V 


20 


6 


i6k 


1*1* 


7 


106 


'1*8 


.8 


72 


35 


106 


9 


10 


■ 79 


13 


11 


1U5 


29 


12' - 


113' 


7 


13 


110 


.17 


lU 


138. 


i»6 


15 


95 


6 



EJCPLORE MEAN « 97.1* - 
THRUST MEAN > 21.8667 



3.D. 
S.D. 



37.1*391 
16.1195 



DO YOU WANT THE STANDARD ERRQR CF' THE MEAN DIFFERENCE (Y OR N^tN 
DO YOU WANT TO BE.PRCMPTEa) CM VARIABLE ORDER (Y OR N)? 

♦ 

' Figure 1 Student Interaction with LESS (Fear sjmulatKm). 
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Figure 2 Student interactioji with HESS 



$SIGNON CCJO T-lO 

**UST SIGHON WAS: 09:19.08 

USER "CCIO" SIGNEO ON AT IftiSS-iie &N 0^1-23-73 



SOURCE K2SH:IMPRINT 
Oii 2AaA;(MPSIM 'i«2A9A: 
£XHCUTI0N 8EGINS ' 



tMPOAieiN 5»*MS0URCE* 
6-*SrNKft. 7—OATA 8— PRrNT 



vvrchigahexperimental simulation supervisor 
Version 3-s8 January/ 1.973 . 



The user signs on, specifying- a 
Aachlne time of ten seconds. Mote 
that the cooputer does not print 
out the password car<I; this Is -a 
farther aid In 'keeping your password 
secret . ■ • 



Thft computer prints out the users 
•card (c) ^nd the Imprinting simula- 
tion- begins. , " 



These lines give program title and 
authors* credits. • 



IMPRINTING SIMULATION 

0, W. RAJECKJ, FALL, 1970 

MOOIFIEO 8Y 808 STOUT , /AUGUST. 1972. 

ENTER SUPERVISOR COMHANO^ 
>EXPT ' 



) ■ " ■ , 

ENTER EXP^ERIMENJ TO LINE . 

A. EtNSTEI>J SECT, 029'TARG-ARO EXPT 



^ere the program asks for Instruc- 
tions. Card (d) Is printed, whl'cih tells 
the program to begin an experiment. 

The^^irogram asks for an Identifica- 
tion line and card (e) is printed. - 



106 NO. 5^:11 76 
iS:SBM 0*1-23-73 



' UNIVERSITY OF ,M(CH(GAN TERMINAL SYSTEM (/WOEL AR2^3) 



4 



V 



ENTER NO. OF EXPERfMEWTAL'COHOmONS 
n (f) I, 



This .experlMQt is to b<ve four con- 
ditions^ «6 indicated on csrd 



DEFINE EXPERIMENTAL CONOITION(S) 
. . TARG-CYL,.HEN ARO-3,5 WALK=mat 
'W gENO - . . ' — 

k com6ition(s) .defined 

(h) 



the 'program asks for experiwentsl 
condition definitions. Cards (g) 
and <b)' are printed. 

The program agr^s that four Condi- 
.tions have been de'fiitad. 



1. / 



THE FOLLOWlKfi VARIABLE SETTtNSS ARE CONSTAHT 
REARING^SOCIAL ACROSS ALL CONDITIONS; 
AfiE-RANDOM WAL^^-HATCHED ■ 



TEST«i"nSOO 



INDUCT-HECK 



VARIABLE SETTINGS FOR CONDITION A 
TARGET-CYLINDER 
AROUSAL- 3.000 

VARIABLE SETTINGS FOR COHDITtOH B 
TARGET-HEK 
. AROUSAL* 3.000 

VARIABLE SETTINGS FOR CONDITION C 
TARGET«CYLIH0ER 
AR0USAL*-5.000 



^ VARIABLE SETTINGS FOR CONDITION D 
TAPXET-HEN 
, AROUSAL- 5. OOP 

0) EtfTER NO. OF SUBJECTS IN EACH GROUP 
^ 15 J 



The program atates vtilch varia- 
bles are to reiialn conatant across 
all the four conditions. , Note 
that the variables— KEARIN(^ INDUCT » 
and ACE — have been set to their 
default values. 

Each condition ia defined. Note 
that the variable TARGET alternates 
first between CYLINDER. and HEN; then 
the variable AROUSAL alternates 
between 3 and 5'. 



The programs asks for the number 
of subjects to be run in each 
condftion, and then prints <^ard. (1). 



, 1 
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A. EINSTEIN SECT. 025 TARG-ARO EXPT 
16:^9.06 -APR 23» 1973 
GROUP NUMBER I 
CONDITION(S): A ' 
NUMBER OF SUBJECTS: J 5 

TEST! SCORES 

2.00 2.80 Q.600 1.30 

0.500 0.700 3.70 ' 1.70 

1. 10 0.900 i.^o ^AO 

■ NO. OF SS WITH COMPLETE DATA: 15 

VARIABLE: TESTl 

MEAN: 2.1'tO ' _ 

VARIANCE: 3-031 

STD. DEVIATION: l.7^K .. 



The experlaeatal slaulatlon 

begins; the first line Iff the 
identification line, then coiies 
ttte tl^ and date' of the experiifeent. 
Group Number 1 Is to be run under 
cofjdltlon A an(t has IS .subjects, 

2. SO The score for each subject Is 

'5^20 , printed out. 



The scores are analyzed and the 
statistics are printed out. 



A. EINSTEIN SECT. 029 TARG-ARO EXPT 
16:59.09 APR 23. 1973 
GROUP NUMBER 2 
CONDITION(S): B 
NUMBER OF SUBJECTS: 15 

TEST I SCORES 

it. 30 1.50 
0.700 .1.90 
5.10 0.0 

NO. OF SS WITH COMPLETE DATA: 

VARIABLE:' TESTl . 
MEAN: 2.287. 
VARIANCE:' 2.613 

STD. deviation; 1.616 



3.30 


1.50 


3.10 


it. 00 


it. 00 


0.200 


0.600 


1.50 


2.60 


E DATA: 


15 





The output for conditions B-D ^^ 
follows th« same fpraat as the output 
for condition A. 



A. EINSTEIN SECT. 029 TARG-ARO EXPT ^ 
16:59.09 APR 23, 
^ GROUP NUMBER* 3 
CONDITIOn(S): C 

NUMBER OF SUBJECTS: 15 ' , * ' 

TEST I SCORES 

6.90 12.6 7.60 1.20 9.00 

10.7 7.50 .1.20 7.50 9.50 

6.50 1.90 0.900 1.30 10.3 

NO. OF SS WITH CpHPLETE DATA: 15 

VARrABLE: TESTl » 
MEAN: 6.3(}7 ' • 
VARIANCE: 15.93 
STD. DEVIATION: 3.992 




0.800 8.10 
t.IO * 0.600 
0.0 7.50 



A. EINSTEIN SECT. .029 TARG-ARO EXPT 
. 16:59.09 APR 23, 1973 
GROUP NUMBER 4' 
CONDITIOn(S): D 
NUMBER OF SUBJECTS: 15 

TESTl SCORES 

7.20 8.^10 7.kO * 

9.90 12.7 7.50 

S.kO . 0.0 12.0 

NO. OF SSVtTH COMPLETE DATA: 15 

\ 

VARIABLE: TESTl 
MEAN: . 6; 107 
VARIANCE: 19.^3 
STD. DEVIATION: i(,/(08 

EXP^'^'^tMENT COMPLETED. 

. J ' .■ 



Notification of completion of the 
experiment. Tlie user knows that 
all went well with this run. 

X 
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Cj) ENTER SUPERVrSOR COMMAND 
»STOP 

HUHBCR OF EXPERIMENTAL RUNS 
NUMBER OF GROUPS SIMUUtEO 



The progran asks for another 
slmula^tlon supervisor coonand. 
Card (j) is printed and the program 
tallies the number of expetlnents 
and groups simulated. 



$SOURCE PREVIOUS 
(k) $SIGNOFF 



AAA* 
AAA A, 

AAA* 
AAAA 
AAAA 
AAAi'-- 
A A* A 
AAAA 
AA*i^ 



■ON AT 16:59.^8 
OFF AT I6;59.l8 
ELAPSED TIME 
CPU TIME USEa 
CPU STOR VMI ^ 
WAIT STOR VMI 
CARDS REAO 
LINES PRINTED 
PAGES PRINTED 
DRUM REAOS 



0^-23-73 
OV23-73 

.ttSi MiN. 
^t.^t^tl SEC. 
t.8l6 PAGE-MIN, 
.162 PAGE-HR. 



The user signs off with 

card (k) and MTS/prlots out the 

slgQoff statistics. 



20 
227 

n 



APPROX. COST OF THIS RUN IS 



1. 
$.58 



$.35 
$.09 

$.02 
$.10 
$.0^ 



DISK STORAGE 15 PAGE-HR. 

**** APPROX. REHAfNfMt; BALANCE: $^.6J 

*ALAST SIGNON WAS: 09:19-08 0^-23-73 
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General 

Model 

Builder 



LESSO 




Figtire 3 LESS system flo^hart 



ERIC 



GENERAL FLOWCHART FOR THE flESS SYSTEM 



3^ 



STUDENT 
JSER 



SIMULATION DATA DECK 

(commands^ variable definitions etc.) 




ESS 

(command decoder^ 

INPUT interpreter^ 
ERROR detection) 



MODEL INITIAWZATIfiN 

(data deck-- OPTIQfWL) 



)DEL SUBROUTIKP 



1 



FPOUT. '-^ 

FLOATING POINT 
OUTPUT SUBROUTINE 



HESS LIBRARYI 
SUBROUTINES 

(RANQDM NO. I 
GENERATION^ 
ETC.) 



Figure 4 MESS system flowchart 
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